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(54) LIQUID CRYSTAL ORIENTING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
orienting agent, comprising a solution containing a 
specific polyamic acid, etc., and the first and the second 
solvents, good in liquid crystal orienting properties and 
capable of providing a liquid crystal oriented film 
producing excellent afterimage characteristics in liquid 
crystal display element and excellent in coating film 
uniformity and preservation stability at the time of 
printing. 

SOLUTION: This liquid crystal orienting agent comprises 
a solution containing (A) at least one polymer selected 
from the group consisting of a polyamic acid obtained by 
reacting a tetracarboxylic dianhydride with a diamine 
compound and an imidated polymer having a structure 
prepared by cyclodehydrating the polyamide acid, (B) the 
first at least one solvent selected from N-alkyl-2- 
pyrrolidones, lactones and dialkylimidazolidinones and (C) 
the second at least one solvent selected from the group 
consisting of solvents such as formulae I to III [X1 to 

X12 and X20 to X23 are each H, a halogen, OH, a 1-4C alkyl, phenyl, etc.; (a) to (e), (h) and (i) 
are each 1-5], etc., and is excellent in preservation stability. 
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«j (i) tc^^ns^7K#?sco#j'&^o. 2 sa^ss 
ft bnsi&*o»fi^ £ <^ot^, «?affirfii9J 

[0 0 3 0] <«r^a^# ( I ) <n&tfL>*5m\Z&» 

(I) <hffc£?% (II) t©R«?lcJ;0&fi)ESna. 
ffi£<* (I) 0>€NSE«tt. *«*Mt+T, 2fi#, 0- 
1 5 Ot:, «P*L<te0- 1 0 OTCcfcSffi&ffT-Cftta 

[0 0 3 1] 4#5£E&# (I) ^fiCffll^tlitB 



SJitbTtt, ft^tt (I) > (ID *3cfctfEjS 

■c**-r«»36m-&# (i) **#w#*fco-T?*n« 

35 2 -fcfnU F>, N,N-^f***A7SH, 

i , 3 -v^^-ji/- 2 — f a^/u >t±Z<D 

(a) «. E*W»-C*-5ffc*« (I) chfk^^l (II) 
£<nmm (b) «<K£tttt0>£flk (a + b) i:»lt 

o. i -3 Qmm%\zu&&oumT~$>z>z.£m?£i> 

45 

[0032] &*5. ±e«rn«F«Kictt. «r«a&# 

(I) (Dnmt&T'$>2>T)l>^-)l'M. trh>m, XXf 

t^ctS^i^* (I) TWrffiL&^faHT 
50 0ffflT<5C£a<T^*o *^*Ht»ME©R#«tLT 
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\*. m*.i£x?-)i>7 vup-jk xf;u7Ji/n-Jk <y 
yp )d)V7)Vzi-)V. is? p^^+f-y— ;k x^u>^ 

UD-Jk ;/a bf U>^U =3 — Jk 1 , 4 -75? >i?^ 
— Jk h'Jxf l/>^Un-Jk 7th>, /f^xf 

>, #**f;k »*xf;k is^owa; 

if ;k 7D>Syifik yxf^x- f;k if 1/ 
>^U n— ju^Ey yf;n— f;k if l/>yj3- 
tyxf;n-f;k xfi/>^unHky/fJH- 

f;k ylf l/>yj3-Jl/y/f;i/X-fJk vXf 

u>^'u □-jk/if;n-f;k yif i/>ifu n- 
M;^f;n-fJk yxfi/>^u D-w/xf 
;n— f ;k yxfU/^u 3-;^y^f;n-f^ 
Tirf— K yXfl/>^U a-W/xf JH-fil' 
Tirf— K If L/>^U n— ;i^f ;H— f JUTirf 

— K yot:i/>y / U3-;Mf;n-f;k :/atfu 
>yu a-;nf;n-f;k 7 p ueu>^u p-;u:x 
*f;n— f;k yp tf U>^U 3-jk/xfjn-f 
;k y7a tf u>^U p— iMf ;n— f;k y^e 

l/>^U^HHf;i/X-fJk y^Dt:i/>yU P- 

;k//f;n-fjk v~tu\* 3-jk/xfji/ 

X— fJk Xf l/yy'U J-JHf JH-fil/7tf- 
K 4-tHo*y-4-/f^-2-^>^/>, 2 

-tHD+^pe*>*if;k Mxfjk ?L^y 

f;k *Ltt:/fJk ih*S/B«if;k kKD*y» 
Klfjk 2 - 1 K a+y - 3 - / f >S^f 
;k 3 h + ^ntr^g^f ;k 3-^ h + yy" 
Dt?;*>Kif;k 3-xh^yyoM>S/f;k 
3-^fiK3-yh + y^/-Jk 3-If^-3 

h + v^y— ;k 2-^f;i/-2-/h^y^ 

y-Jk 2-Xf^-2-/h^y^y-ik 3-^ 
fJl.-3-Xh + y^y-Jk 3-Xf^-3-xh 

^^y— ;k 2-/f*-2-iht->^;- 

;k 2-Xf;i/-2-x^y7'^y-Jk f h7tH 
D77X y^DD^JX 1,2-yyODX^X 
1,4-y^PP^X hU^noi^k ZnJl'* 
>-tr>, o -v^ n;^>-tf>, ^y^ 7 >, 

^>if>> h;n>, *isU>fcZ&mtf2> 

une»«iiMt^fctt2aEt±a* 

[0 0 3 3] «±<B£fiEEJSlC<fcoT, ttjeS^f* 
(I) 6»*LT&41&#»«*tl^n6. fit, 

(i) zmzfimmmmizmMtzit* ^-vnmm^vrih 

(I) ©««*fT-5c:t*<T*«. 
[0 0 3 4] (II) >*«9I0>«aE|S]« 

^MT^^i^ (II) te, 7p»JT^ y^®r?£>£> 



»5£a^* (i) zi&7kwmLTmt>tiz>ffim$:G-?z> 
(i) - (3) (CctoiHS-r^d^^t:^, tfu 

05 I&ffi (1) :»3Ea^i* (I) £ftn^LTI&*gflS-r£ 
CO^ffiJC^tSEfSfUKte, 6 0-2 0 

10 (ID cO^S^/h^<^^Ci:^*^c 

yjffi (2) :»«fi^ff (I) £W«»WEK:»#U - 

oteiaate, #^a^# (i) ©noiBbfliffii*;^ 

»LT 1 . 6 - 2 0 i -f 

i/>, hiJXf^7^>^^3i7$>^^^C(!: 

|-ffll^.tl-5W«»a^UTtt. 4f^«^# (I) <o-& 

25 fc fit, -f ^ F{bfiJ6©Ej6»fl»*, a 

0- 1 8 Ot:, £?£L<te6 0-1 5 Ott^tl 

TJffi (3) :ffc<&« (I) t^y->7*-Ht^«lt 
SrS^U *g^2i±£?jffio C^ffiCffifflSnSyM 
30 VS/T*— hfb^«©A#«4:bT»4, ^1f/fl/> 
y y7*- F&£<OffilfiJ£SM V 5/7*- Mfc^ 

Vy7^- h<b^4^? ; y7x^M^>-4, 4 ' 
-fVS/7*— F* y7xXJH-r^-4,4' ->M 

35 7y7*-h, y7xl^M>-4,4' -y-fV 
->7*-F, y7xXKJl/7^ F-4, 4' - SM V 
->7*— K 1.2-y7iXJH^>-p,p' -SM 
7y7*-h, 2,2-y7xX^a/ty-p,p' - 
y<y->7*— 2,2-y7iX^-l,l,l,3, 

40 3, 3 - / \^7^tD7'DA 0 >-p, p' -y<7y7 
*— 2 . 2 -y'7xXJl/7^> - p, p ' -yWVy 
r*— K y7xXJ|/y^DP^^y-4, 4' - S^-f 
yy7^-h, y7iI^7Jl/*P/^>-4, 4' - 
y<yy7^-h, ^>77x / >- 4 . 4 ' -y<V 

45 y7^-h, N-7xi^SSS7$K-4.4' - 

v< y ->7*- h y '>7*-hit&Vo 

ZmtfZCtrfT'Z. Cft6B*»T*fctt21K±a 

dK^s^^n-r. s«flK». a*. 50-200 

50 t. ffiKBl 0 0- 1 6 0tt*5. CO«k5i:L 
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r»en*a&»»«ic»L. »3ta^» (i) 

SffiiHa^jftflsSrfr^ :ti:J:0, «rSfi^# (II) 

[0 0 3 5] <S^^(0@WttS>^±^J;^tcLTf# 
6tl*»*«*# (I) (ID OBff 

ttft (3 Ot:, N-*3MP- 2 - t°DU F>+TMe. 
UtTKis^THi;. ) M^O. 05-10dI/ 
$?£L<teO. 0 5-5dl/gT^^o 

[0 0 3 6] <*»flE»S!Ofi^#:>*«K<0»ftErfil 

a*»«-r««F«a^# ( i ) *5«ttx/*fctt»seaft 

ffc (II) tt, **«*a!©ad#T*oTfeJ:ti. z.<D 

(i) z&f&T&mz. mm*®, ty/^xts** 
fctt^E y -f v 5>7*- hft^»*si6»i3Wii-r £ - £ 

[0 0 3 7] 

(I) *^«T*IBOKlB*»ca^*ti*»«*«ltb 

;Ht£ ->x^ £g£SS*#J, n-rh7ryM^yZ7 

/7^>iLTH M*tf7:^U>, x^P^S^T 
5 >, n >, n -^>-^;U7^ >, n-'s 

^yjl,7$>, n- / \^7^>, n -^^I/T^ 
>, n -y >, n -"ri/)lT^ >, n-«j7>^ 
->;UT^>, n- Fx SHUT'S n-h'JT'>^7 5 

>, n -^^^xv^T^ >, n-^fy^7 5 
>, n-^-^^?^>;i/T^>, n-X<JyJl/7=>^ 

;k v >7*- h & <s? z> z. t tfi~Q& z> . 
[0038] <mM*wmm>*ftwv>mmi$)m*> r 

fi^ft: (II) »5E-r«*10)»»J^»»L. 
teft<, WiLtf»5efi^ff**l«)»*J<t«2<Z)»#Ji: 

[0 0 3 9] <»56fi^flc<ojB*>«aE|Sja*««Sr 



8li%T^^:(hWJlK ::cD*j£a< l as%* 
05 notice, jgflcSftsSEafirfiitt^iijp^ja^itt 

1 OMXftittASJi^lctt, £ftffiAEfiaJ«F«&J$ 

10 [0 0 4 0] <»10)*ffl>*l<O»SlJi:LTtt, N- 
7M;P-2-t!PUF>i, 5* h>«*5«fctfS*7JU 

N-7;i/*JU- 2 - tfnU H>StlTH N — 
^^;i/-2 -tfnu H>, N-x^;i/-2-tfPU H> 
15 ta£&mtfh>n. 7^h>IiLTH r-ttuvZ 
h>^^tfe>n, y7M;K^^/'JyV >gi<h 
LTte, 1 , 3 2 -<i%#WVJ >UH 

[0 0 4 1] -£<0«Jfl»£tt, «»Er&J»Jlw*5t^T, 1* 

miZLT, ii^, 3 9-9 5ll%T*0, 5 0-9 5 
IK £<03§l^»?B<BflSfflI»J 
^3 9ii%*iT11 #3£m^#*+#»WSii-* 
£<h#B*&:*£a**D, — :©I|^9 5MX 

25 &M7Lz>m&iz\t. tettMizm2<D&m<Dmmwi&&fr 

[0 0 4 2] <»2©»»J>»2(0»ad<kbTtt, ±13 

5« (i) - (v) "e*sn5»a«toa:s»*^itfn 
30 5'>&<tt)ii^ffl^^. ±125$; (i) -e«*n 
5»fl(«tl/Ta, 0U;Ltf2-fc KP*vx^;i/7-fex- 

Sy^PtfJUT-fex-K 2 — fc KD + vT'^TtT-" 
K 3 -t KD + y-y^UTiZT 1 - K 4-tHD + y 
35 y^T-fcx- K 2-tHD*yXf^7'De**- 
K 2-h Kn*->yPt;jU^Dtr**-h, 3-tH 
D + y^P \£)V7utt*— K 2 - t FP^fyX^JI/ 
^/?"r— K 2-hHn + yyD^7^r-h, 3- 

40 ±sb^ (ii) -esafnsssiifcLm cta«2. 

4-^>^>x^">, l-tHP + y-2, 4-^>^ 
>~>*^->, 2, 4-^\^-tf>^^>. 2, 5-^\^tf> 
~>*^">. 1 - tFn + y-2. 4 -s\3r-Vr>i?lr>* 
2. 4-s\-79>zs*y. 2. 5 -^-J^yv^y. 
45 2, 6 >>*^>, 3, 5 -^7"^ >> ; ^>. 

2, 4-^^^>>*^>, 2, 5-^^^>^^>, 

2, 6-^-^^>v^>, 2, 7-^^^>> ? ^->. 

3, 5 -^"^^>> ? ^>^<i:^^tf^c:<h^T^^)o ± 
f25£(iii) TSSnaSatLTH \£)]r\£>m*7 

so fcf^fc^Bsx^k tf;ut:>^yp tfju. tf;ue> 
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«*tf*Cl£a«T#*. ±EiC (iv) T-g|£n£ig#J£ 
LTtt* fh7hKD7Jl/7U^7>lU-Jk T-h^fc 
KD-3-77>/^yHk fh7th'D-2-77 

>x^?y — ;k fh7th'n-3-77 >x^ y — 

±ESC (v) -C«Sft6»» 
chlTH 1. 3-y**V7>, 1. 
>, 4-*3\II/-l, 3 -s^+y 4-x^;u- 
1, 3-^^-^V^>, 3 
V7X 4-^^-1, 3-v f ^+y^>, 2-^^ 

3 - v^-^y 2 -x^;u- i , 3 - 
*75>, 3-> ? ^^y^>, 2, 

4 - i , 3->^*y^>, 2-x^;p-4 

3-y**V7>, 2-yatf;u-4- 

[0 0 4 3] ^l©»2(0»JW©«ffla^>4. MEAM 
fc*HT. We«d*, JBlO*»J45J:^»2 0»a* 
^ffl-S**S2p^LT, a*, 4-60li%T^^ 
4-5 0li%T'^^WSLK 6 0 

[0 0 4 4] *«W<o*«El6]»«:. *1(0»#J 

[0 0 4 5] **W<OttfiiErfil»Jtt. 

*xS^>, 3-7^/-/ntfJi/h'Jxh4 1 yy7> t 
2-75yyab 8 ;i/hU/h + x->7>, 2-7^7^ 
otr;i/h'JXh*>':>5>\ N- (2 - 7 i yxfjn 
-3-7^y^Dt:^hU/h^y'>7>, N - (2 - 

>, 3-^HK/'Dt!;i/HJ/h + yy7>, 3 
-•JKH/n^hUxh + y^/, N-xh + y 
# 3 -7 s j yp tr;u h U * h*~>~>7 >■ 
N-xh + yi3i^xjk 3-7^yyn^h'Jxh 
V >, N- h UX h*yyij;^n t?JU h 'Jlf 
l/> h U7i >, N-hU^^yyU^D^h'J 



Xf l/yh'J7$>, 1 0- hU^ htJ/y'J*- 1, 
4, 7 - MJ 7*fxA >. 10-h UXh + yy'Jil'- 
1,4, 7-hU T+frti >, 9-hU / h*yy'J*- 
3. 6 -fx 7 If /x;U7ir^- K 9-hUXh + yy 
05 U Jl/- 3, 6 -y7U-Vxji,7tf- K N-^>5^U 
-3-7 = y7'DeJl/hU/h + yy7>, N-^>>* 
^-3-7^yyDtfJl/h'Jxh + yy7>, N-7i 
x;U- 3 -7^ y e;U h'J/h + yy7>. N-7 
xX^-3-7ayyD^MJxh + yy7>, N- 

io ex (^^^>x^u» - 3-7^;ynt>hu/h 
^>>^>. n- ex oj-*^xg t u» - 3 -y ^ y 

[0 0 4 6] <«»*** J F<Z)J8ifi>*«eBO«ft** 

^-ft, HHHttfcifTttMiU 8 0-2 5 Ot:, »£L 
20 <ttl 2 0-2 0 Ot<DfiftTSD&LT^£«fifcSi* 
«. C0WR4)KJ*tt. 0. 0 0 1-1 Mm, » 

SL<li0.0 0 5-0.5 /imt»S, ±EStRtUT 

X;#'jxfl/>rl/7^l/-h, *'jyfi/>rl/7 
25 ^U-K *Ux-TiPXM>, #U#— h& 

(2) »**ftrt:MIK:tt, ErtUfia3W»3n*. ceo 
E^ltLTtt m^te-f^uy. u-s>te£<D& 

30 *IWi*6a*#t»eWtfca-;P7?WiaH*-3fe 

ft, 7>ySa7-^nyxyhS, -dffitttt&ft 

35 

(3) ±B©J;5^LT*»ErtHia«»*anfc*«* 
2ttf£HU -?-0 2tS[Sr-€-tl-€ f n^ffl?aE[S]K^*3ttS 

OttftEl^l»«)5lf>y*lftt— a*fctt!tSET*J:5 
45 [0 0 4 7] ±Ex-;U»<fcLTtt. M A tf^{b??]*5<fc 

tfx^— t LTtaj&ft7;u = x^aj$£^#l*ix 

50 /&£tf£*>tf>rt<$iP£L<:, mTLltzsyy*— X^ffiS, 
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7!/^->*KA. bf:7x:iJU*«». 7x-^>^d-\ 

oMc-15, cb-15 (*;i^ • z/*rt>ttM) £ 

[0 0 4 8] ^ir;K7)n^®^^ffl^n€){i7 , dffichL 
m * K JR $ -tiTc H j£ £ 0¥ tf n £ d 3fc K£ * St g£ ir d - 

[0 0 4 9] 

CRWt*^ **Wttiltl60*lB«K:«IIK*tiafc 

[0050] c*ftx**^<&er6jtt) nj£**> ■ * 

J¥£OH (/t^y*) SfflSLfc. 
[0 0 5 1 ] £*j£0ij 1 

2. 3, 5- h U + y v ^ □ ^ >f ^BS- **tK 
$94 4. 8 g, p-7x"l//y7^>2 1. Og&J: 

- 2 - bf n U K > 6 2 0 g ^j8<SS*, ^fflT 

SWfeSS 1 - 21dl/g co^fi^ft: (la) 66. 
0 g *#fc. 
[0 0 5 2] 2 

1 TibtlAc#£I&* ( I a) 3 0. 0g£5 



70g^r-^fD7^H>l:ffiKt, 34. 4gOtf 
'Jy>t26. 6 gO*E*»**aSttlU, 110tT3 

« 1 tH«H8t»*-fr. HWtt« 1 - 3Odl/g<0# 
05 ^ffi^ffc ( I I a) 2 7. 0 g£f#/io 
[0 0 5 3] 3 

4, 4 ' -y7^/y7x-JM5'>38. 4gchl^ 
BWtt. ^/SMi tB«i:l/T»)ElS# (I b) « 
10 ft, 2e>\ZZ<Dftfem&# (i b) 6ffl^««2t 
|fl«»CLT<5 HfcE**ff^ HWttftl- 2 4dl 
/g©»fi!6# (Mb) 2 6. 2g^flL 
[0 0 5 4] /&fl*J 4 

15 7 r ^>^h^^;P^>^n«*#|3 9. 2g, y7^> 
£2, 2 -h'X [4- (4-7$;7x;+y) 7x~ 
;H y^n/l>8 2. l gtb&JK^tt^j««l *tBI«lc 
IT, ifM 1 . 4 6 d 1 /gO^l^ ( I c) 
115. 5 g 

20 [0 0 5 5] £j£0lJ5 

3, 3 a, 4, 5, 9 b-'v^lft: h*n- 5 - h ^ 
kHo-2, 5 -v^V- 3 -^7 h 

[1, 2-c] 7 1 , 3-yt>6 0. Ogil 
25 fctt>»idrt«l 1 tBWlcbT*)!!^* (Id) * 

^e>^d<7)#^a^ (I d) */Bl/VC£j5K0«2 £ 
B«l:LT'f$ KffcEfctfr^ HWttSEl- 16dl 
/gOW6I6# (I Id) 2 6. 2gSftft. 
[0 0 5 6] £r/£0i]6 
30 ^J«0U K*3^T, T"h5*;U3iP>St— «**«rfcra^ 
Uyhifc— Ji*»4 3. 6 gtLfeft^tt^W 1 £f*3 
«K IT, 1 . 66dl/g ( I 

e ) 6 4. 5 g 

[0057] mmm i 
35 (i) «aEffij#j«)«« 

ftjmiT»6nfcW6Ift#(Ia) 5g^N-^f 
;i/-2 -KDUK>96gt2-k KP + v'Xf^Tt 
t~ h 2 4 gK»#S-t*:T, B»#««4. 0fi»%<D 

40 U ttElfiia*MLfc. £0«iiBfi»JK:*5lvr. 
«pje»^#0>*#»J£tt4. 0fiffl%, 31 1 a>jg»J<D<& 
f||&«7 6. 8ffiffl%, fc«fctf»2O»Sd0>$#M£ 

SO— BBKKW-Sttfc I TOI«*^<i:*awtB«±*UK 

45 ftBrtliai*fflBP«l«*ffl^»T*#L- i8o*C"em 

JPOtttttt, WIW«*5 2 0A, IMi^M^l 3 
AT*o^o 
[0 0 5 8] ( 2 ) KSffil^BSO^fiSc 
50 i^^^nrcSfMOSffitC^L, U-3>aSOffi€:S*W 
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D-Jl,£ 3 7 b: ^- > t>T ^ t* > ^ 

1K1 cm/t. ^SffLii^fi;* 0. 4mmT-$>o 05 
[0 0 5 9] ( 3 ) ifcHSE^lit?- <DttM 

§3L. ^n-e'nws^ro^spic. as 1 7 «m©i£{t: 

/1>tt$J. MLC-2 0 0 1) £3tlgU ^^T% SA 



[0 0 6 0] JW±W«fc5lcLTf^ij$nfcffiS**^ 

ntc. ttfta^a^roaetfEESHELfcifcc*. 0. 

P. 5tT4*-flftl««5ttKtt4 2cPT*0. «*l 

1 IC^To 
[0 0 6 1] *JS0iJ 2 ~ 2 0 

fStfc ( I ) (ii) £fflt^. *JS^Jl<h 

[0 0 6 2] 
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